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Yuh-Meei Lin, Yien-Shing Chow, Hwa-Jen Teng, Chiarn-Baau Hurng and 
Shung-Shiang Wang (1984) The distance effects of (Z)-9-tetradecenyl acetate and 
(Z)-11-hexadecen-1l-ol on the sexual communication of diamondback moth Plutella 
xylostella L. Bull. Inst, Zool., Academia Sinica 23(2): 187-192. Fifty xg of the synthetic 
sex pheromone in the ratio of 3:7:0.1 of (Z)-l1-hexadecenal (Z11-16:Ald), (Z)-11- 
hexadecenyl acetate (Z1!1-16:Ac), and (Z)-11-hexadecen-l-ol (ZI11-16:0H) signi- 
ficantly caught more adults than other blends in the Sang Chung cabbage field. The 
sticky traps with this ratio of synthetic sex pheromone were used as monitoring tools 
for evaluating the disruptive effect. Z11-16:0H and Z9-14:Ac reduced 58-69% 
captures of diamondback moth in the pheromone trap. Both Z9-14:Ac and Z11-16: 
OH showed the disruptive effect on the sexual communication of Plutella xylostella 
at 0.7m, however significantly more adults were caught when comparing with the 
pheromone traps at Om. So, when using these two chemicals as disruptants for 
controlling diamondback moth, the spacing between disruptants shorter than 1.4m - 
was suggested. 


Divas effects of synthetic sex phero- 
mone components or related compounds have 
been successfully conducted on many species 
of lepidopterous pests in the field (Kaae et al., 
1974; Mitchell et al., 1974; Taschenberg et al., 
1974; Cameron et al., 1975: Grant, 1978; 
Schmidt et al., 1980; Landolt et al., 1981; 
Sower et al., 1982; Tingle and Mitchell, 1982; 
Steenwyk and Oatman, 1983). Diamondback 
moth is a major problem for vegetable growers 


in Taiwan. The sex pheromone of Plutella 
xylostella L. has been identified as a combina- 
tion of (Z)-il-hexadecenal (Z11-16: Ald) 
and (Z)-l1-hexadecenyl acetate (Z11-16: 
Ac) (Tamaki et al., 1977). (Z)-11-hexadecen- 
t-ol (Z11i-16: OH) and (Z)-9-tetradecenyl 
acetate (Z9-14: Ac) increased the attrac- 
tiveness of sex pheromone to diamondback 
moth in the field (Koshihara and Yamada, 
1980; Chisholm et al., 1983). The disrup- 


tive effect of its synthetic sex pheromone 
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components have been demonstrated by Fuji- 
yoshi et al. (1979) first in the laboratory and 
later in the field by Chow et al. (1984). The 
objectives of the present study were con- 
centrated on the distance effect of Z9-14: Ac 
and Z11-[6: OH on the sexual communication 
of diamondback moth as disruptants mainly. 
Since population-dependent variation of male 
response to female sex pheromone of this in- 
sect was found in Taiwan (Maa et al., 1983, 
1984), a study on the optimal ratio of synthetic 
sex pheromone in field was also carried on. 


MATERIALS AND METHODS 


Chemicals 


Pheromones used were synthesized by an 
acetylenic route from 1, 10-decanediol as start- 
ing material (Lin and Chow, 1983). (Z)-9- 
 tetradecenyl acetate was synthesized by the 
Wittig condensation between valerylaldehyde 
and the ylid derived from 9-hydroxynonyltri- 
phenyl phosphorium bromide (Lin et al., 1980). 


The purity was ca. 95% by gas-liquid chro- 


matography. 


Field Test 


The following experiments were performed 
at the cabbage fields, Tao Yuan District, Agri- 
cultural Improvement Station, Sang Chung. 
The sticky traps baited with 50 xg of sex 
pheromone in the ratio of 5:5:0.1 were set up 
around the experimental field for preventing 
the input of the diamondback moth during the 
experimental period for each experiment. All 
the traps were hanged above the cabbage 
crops. The tested disruptant and baits were 
put into the plastic microtube (PM) with one- 
side open. 
each capture for each experiment. All the 
data were analyzed by the Duncan’s multiple 
range test. 


The optimal ratio of the synthetic pheromone 
Five ratios, 7:3:0.1, 6:4:0.1, 5:5:0.1, 
4:6:0.1, and 3:7:0.1 of Z11-16: Ald, Z11-16:Ac, 
and Z11-16:OH were tested to find the optimal 
ratio to be used as baits for following experi- 


Renew the traps and chemicals at 


ments. The sticky traps baited with 50 ug of 
sex pheromone at different ratio were hanged 
by 8m apart ina 5X5 latin square. Moth 


captures were recorded every 4-5 days from 


Oct. 11-24, 1983. 


The disruptive effect of the disruptants 


Z11-16:0H (1mg in 1PM and 10mg in 
10 PMs) and Z9-14:Ac (Smg in 1PM and 
10mg in 2PMs) were tested as disruptants. 
The sticky traps were baited with the dis- 
ruptant and sex pheromone (3:7:0.1) at the 
same trap. Sex pheromone in the ratio of 
3:7:0.1 was served as a control. Traps were 
hanged by 8m apart in a 5X5 latin square. 
The number of captures was recorded. every 
3-4 days in the period of Nov. 1-25, 1983. 
Each capture was separated in time by 2-3 
days interval for redistributing moths. 


The distance effect of the disruptants — 


Test I 
Z9-14:Ac (10mg in 2PMs) was used as 


the disruptant. T he sticky traps baited with 


sex pheromone (3:7:0.1) were hanged at 0m, 
6m, 12m, and 18m from the disruptants as 
treatments. Randomized completely block de- 
sign (RCBD) with 10 blocks were used and 
the treatments were randomized each time for 
3 times. The number of captures was recorded 
every 5 days (Dec. 23, 1983-Jan. 10, 1984). 
Each record was separated by 2-4 days interval 
for redistributing the adults. Each treatment 
was separated by 6m. 


Test 2 


Z9-14:Ac (10mg in 2 PMs) was used as 
the disruptant. The sticky traps baited with 
sex pheromone. (3:7:0.1) were hanged from 
disruptants at 0m, 2m, 4m, and 6m separately 
as treatments. The number of captures was 
recorded every 5 days. Each record was 
separated by 3 days interval. The test period 
was in Jan. 13-31, 1984. RCBD with 3 blocks 


was used. Treatments with 12m apart 
were randomized each record. 
Test 3 


Z9-14:Ac (10mg in 2PMs) was used as 
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the disruptant. The sticky traps baited with 
synthetic sex -pheromone in the ratio. of 
3:7:0.1 were hanged at Om, 0.7m, 1.4m, and 
2m from disruptants separately. RCBD with 
12 blocks were used with 6m apart in the 
treatments. The number of captures was re- 
corded every 3-4 days in the period of Feb. 
20-27, 1984. Each record was separated by 2 
days interval. The traps were randomized 
each time. 
Test 4 

Z11-16:0H (10mg in 10 PMs) was used 
as the disruptant. The sticky traps baited 
with 3:7:0.1 of sex pheromone were hanged 
at Om, 2m, 4m, and 6m from disruptant 


separately. RCBD with 3 blocks were used. 
The treatments with 12m apart were 
randomized each time. The number of 


captures was recorded every 3-4 days in Feb. 
6-17, 1984. Each record was separated by 2 
days interval. . . 


Test 5 


Z11-16:0H (10mg in 10 PMs) was used 
as the disruptant. The sticky traps baited 
with sex pheromone in the ratio of 3:7:0.1 
were hanged at 0m, 0.7m, 1.4m, and 2m 
from disruptants separately. RCBD with 12 
blocks were used with 6m apart between 
treatments. The number of captures was 
recorded every 3-4 days in the period of 
March 5-11, 1984. Each record was separated 
by 2 days interval and the treatments were 
randomized each time. 


RESULTS 
The Optimal Ratio of Synthetic Sex Pheromone 


The optimal ratio of synthetic sex phero- 


mone was 3:7:0.1 of Z11-16:Ald, Z11-16:Ac, - 


and Z11-16:O0H in the San Chung cabbage 
field (Table 1). The mean number captures 
per trap was significantly different from each 
ratio except 5:5:0.1 and 7:3:0.1. The captures 
were decreased by increase of the aldehyde 
and decrease of the acetate in general. How- 
ever, 7:3:0.1 ratio were better than the 6:4:0.1 
ratio. 
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-TABLE 1 
The attractiveness of synthetic, sex 
pheromones in the different blends 
on diamondback moth 


The ratio of synthetic Mean no. 
captures?/trap/3-4 days 


3:7:0.1 37a 
4:6:0.1 27b 
5:5:0.1 18c 
east l7-c 


6:4:0.1 8d 


(Z)-11-hexadecen-l-ol 
2. Means followed by the same letter are not signi- 
ficantly different at P=0.05. 


The disruptive Effect of Z9-14:Ac and Zii- 
16:0H 


Moth captures were significantly reduced 
per trap to 58-69% when treated with Z11- 
16:0H and Z9-14-Ac (Table 2). However, 
two chemicals were not significantly different 
from each other. 


TABLE 2 

The disruptive effect of (Z)-11-hexadecen- 
1-ol (Z11-16:0H) and (Z)-9-tetradecenyl 

acetate (Z9-14:Ac) on diamondback moth 


OZ 

Disruptant ity os days reduction 
Control 348 a — 
Z11-16:0H (10 mg) 147b 58 
Z11-16:0H ( 1 mg) 145 b 58 
Z9-14:Ac ( 5mg) 110b . 68 
Z9-14:Ac (10mg) 107 b 69 


Means followed by the same letter are not signi- 
ficantly different at P=0.05. 


The Distance Effect 
Test 1 


The distances between disruptant and 
pheromone traps from 0-18m were tested to 
show the disruptive effect (Table 3). The 
traps at 6m from disruptants were significantly 
different from those at 12m, 18m, and 0m 
from disruptants. Twelve meter and 18m 
were not significantly different from each other 
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TABLE 3 
The distance effect of (Z)-9-tetradecenyl 
acetate from 0-18m on diamond- 


back moth 
Distance between disruptant Mean no. 
and pheromone trap captures/trap/4 days 
6m l 36a 
12 m 27b 
18 m l 24 b 
0m i c 


: Means followed by the same letter a are not t signi- 
ficantly different at P=0.05. 


in the mean number captures but were signi- 


ficantly different from 0m. 
Test 2 
The mean number captures per trap at 
2m, 4m, and 6m from disruptants were not 
Significantly different from each other but 
were significantly different from that at Om 
(Table 4). 
TABLE 4 
The distance effect of (Z)-9-tetradecenyl 
-acetate (10 mg) from 0-6m on 
diamondback moth 


Test 3 


The mean number captures per trap were 
increased by distances from 0-1.4m (Table 5). 
No significant difference presented in the moth 
captures between 2m and 1.4m. 


Test 4 


Significantly the stick traps baited with 
the sex pheromone at 2m, 4m, and 6m from 
disruptants caught more adults than the sticky 
traps baited with the sex pheromone and 
disruptant, Z11-16:0H. The mean number 
captures per trap at 2m, 4m, and 6m were 
not significantly different from each other 
(Table 6). 


TABLE 6 
The distance effect of (Z)-11-hexadecen- 
1-ol from 0-6m on diamondback moth 


etbeher 2 


Distance between disruptant Mean no. 
and pheromone trap | in ccs te ee 3 days 
2m A7a 
6m 39a 
4m 37a 
Om 5 b 


“Means followed by the same letter are not signi- 
ficantly different at P=0.05. 


Test 5 


Distance between disruptant Mean no. 
and ad pheromone trap captures/trap/4 days 
4m 26a 
2m 25a 
6m 21a 
Om 1b 


Means followed by the same letter are not signi- 


ficantly different at P=0.05. 


The distance effect of (Z)-9-tetradecenyl 
acetate from 0-2m on the 


diamondback moth 


Distance between disruptant 
and pheromone trap. 


Mean no. 
captures/trap/2- 3 days 


The mean number captures per trap were 
increased by the distance- from 0-2m (Table 
7). However, 0.7m were 1.4m were not 
significantly different from each other in the 
mean number captures per trap. 


TABLE 7 
The distance effect of (Z)-11-hexadecen- 
1-ol from 0-2 m on the 
diamondback moth 


Distance between disruptant Mean no. 
and pheromone trap captures/trap/2-3 days 


. 44a 
1.4m 4i a 
0.7m 28 b 
0.0m 3c 


Means followed by the s same > letter are not signi- 


ficantly different at P=0.05. 


2.0m 53a 


1.4m 4l b 
0.7m 36b 
0.0m 3c 


Means followed “by the same letter are not signi- 
ficantly different at P=0.05. 
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DISCUSSION 


Z11-16:0H and Z9-14:Ac used as the 
disruptants were only reduced 56-69% captures 
of diamondback moth. The dosages of 1 mg- 
10 mg of both disruptants made no difference 
in statistics. In Z9-14:Ac, the distance at 
0.7m showed the disruptive effect on the 
sexual communication of diamondback moth. 
However, comparing the mean captures with 
Om, significantly more captures presented at 
0.7m. In Z1i1-16:O0H, the same situation 
happened in 0.7m and 1.4m. So, when using 
these two chemicals for controlling diamond- 
back moth, the spacing between disruptants 
shorter than 1.4m was suggested. 
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